Abstract. Traditional enterprises are taking big risks and cost to research and development in order to carry out business transformation to adapt to the changing environment as well as what information service companies do to increase core-competitiveness. This paper takes 72 companies in the manufacturing and information service industry from 2015 to 2017 as a research sample to explore the relationship between R&D investment and corporate performance. This study divides R&D investment into two dimensions, R&D expenditure input intensity and technician input intensity. The measurement of business performance refers to profitability. This research finds that the intensity of R&D investment has a positive impact on the profitability of the company in the current period. Specifically, R&D input intensity has hysteresis effect on performance. R&D expenditure intensity only has significant influence on profitability this year. The input intensity of R&D technicians has a positive correlation with the profitability of enterprises that lag one year and two years, but there is no correlation in corporate profitability in the first year.
Introduction
The innovation of the enterprise is inseparable from the investment of R&D funds. At the same time, only through the input of R&D, the theoretical technology can be applied to reality and become the core competitiveness of the enterprise. R&D activities are an important part of technological innovation, and are increasingly becoming significant to the transformation and development of traditional manufacturing industries. They are also important activities for high-tech industries to enhance their core competitiveness.
Research on the impact of R&D investment and corporate performance at home and abroad is mostly based on manufacturing, and often studies profitability and development capabilities. With the increasing demand for technological innovation by various enterprises, this paper studies the relationship between R&D investment and corporate performance in manufacturing and information technology companies from the perspective of R&D expenditure input intensity and R&D technical personnel input intensity to enrich relevant research.
Literature and Hypotheses

R&D Investment and Corporate Performance
In view of the relationship between R&D investment and corporate performance, most scholars worldwide believe that R&D investment has a positive impact on corporate performance, while other scholars hold the opposite attitude.
R&D investment has a positive impact on both large and small companies, with greater impact on large companies than on small companies (Amir, Lev et al. 1999 ) [1] . Also, R&D investment has a positive correlation with financial indicators such as net profit margin, operating profit margin, market value, etc., and the return rate of R&D investment is higher than the cost of capital (Hsieh et al. 2003 ) [2] . Focusing on the 18-year US manufacturing and service industry, the empirical analysis of the R&D investment and the market value of the enterprise is demonstrated by a sample of 26,500, and it is found that the service industry has a higher impact than the manufacturing industry (Olibe and Ehie 2010) [3] . Research conducted on European companies found that high-tech companies' R&D investment can improve the productivity and production quality of enterprises (Subal, Raquel et al. 2012) [4] .
However, some scholars hold the opposite opinions. R&D investment has a negative correlation with corporate performance, because companies with better performance are more inclined to avoid high-risk inputs while maintaining their own stable business performance (Hitt and Hoskisson 1991) [5] . From the data of 99 listed companies in the manufacturing and information technology industries, R&D investment this year has a negative impact on corporate performance (Lu and Wang 2011) [6] . Based on the research of scholars at home and abroad, this paper proposes the following hypotheses:
H1: R&D expenditure input intensity has a significant positive impact on current corporate performance.
H2: R&D technicians input intensity has a significant positive impact on current corporate performance.
R&D Hysteresis Effect
R&D investment is continuous and cumulative. Due to the high degree of uncertainty in R&D project, companies need to continuously track new products and technologies to determine the next investment strategy. Therefore, the performance of the company affected by R&D cannot be fully reflected this year. In light of studies on the R&D hysteresis effect, there are arguments about it.
R&D investment had an "inverted U" effect on firm performance, and the maximum appeared in the third quarter on private enterprises in Tongxiang City, Zhejiang Province, and analysis with a panel data model. (Zhou and Xu 2007) [7] . If the innovation system coupling degree is higher than 0.585, the R&D investment and the new product sales income that lag four periods have positive correlation. Whereas the degree of coupling is less than 0.349, which shows a negative impact (Su et al. 2018) [8] .From four high-tech industries in small and medium-sized listed companies, there is no linear relationship between R&D investment and enterprise performance in the information technology industry, and there is no hysteresis effect. (Zhao and Wu 2013) [9] . These may be due to factors such as the type and size of the business and the subjective decision-making of the decision makers. According to the literature research, when the companies carry out research and development of new technologies and new products, they need to undergo continuous testing and technical improvement, and better integrate with Internet technology. Based on this paper, the following assumptions are proposed:
H3: R&D expenditure input intensity has a significant positive correlation with corporate performance during the lag periods.
H4: R&D technicians input intensity has a significant positive correlation with corporate performance during the lag periods.
Variable Design and Model Construction Variable Design
(1) Independent variables. According to previous literature studies, R&D input indicators involve expenditure and human resources. Due to the large difference in total R&D investment between listed companies, in order to increase their comparability, this paper selects two indicators of R&D expenditure input intensity and R&D technicians input intensity.
(2) Dependent variables. This paper analyzes corporate performance by selecting financial indicators that measure profitability. The rate of return on common stockholders' equity reflects the level of return on equity, which is used to measure the efficiency of the company's use of its own capitals.
(3) Control variables. Different scales of enterprises often produce different scale effects, and the strength of receiving government support is different. This paper takes the natural logarithm of the total assets to indicate the size of the enterprise. The asset-liability ratio of an enterprise reflects the solvency of the enterprise. Using the leverage ratio as a control variable can prevent the accuracy of the analysis results from affecting the financial situation of the enterprise. The year of the dummy variable makes it easy to control the current data. Therefore, this paper takes the size of the firm, the leverage ratio and the year as control variables. 
Model Construction
Based on the hypotheses and variables constructed in this paper, the model is built as follows:
Taking into account the hysteresis effect, and based on literature research, this paper mainly studies the impact mechanism of one year lag and two years lag.
The build model is as follows: 
Descriptive Statistics
This paper conducts a descriptive statistical analysis of the variables from 2015 to 2017. It can be seen from Table 2 that the average size of the enterprise is around 22, the standard deviation is getting larger, and the speed and degree of development of each enterprise are different. In the R&D investment, the difference in the R&D technicians input intensity is large, indicating that the company still has a certain preference to R&D investment, possibly because the industries of companies are different, and the degree of technological competition in the industry market is different. The overall investment in R&D expenditure intensity has not changed much. The average investment in 2016 is relatively high. From the ROE average analysis, 2016 is lower than the other two years, reflecting the economic downturn in the industry and increasing investment in enterprises to enhance technological competition force. 2017 may be affected by industry pressure and high risk of R&D, reducing the intensity of certain inputs. The ROE has a large difference between the maximum value and the minimum value, which also reflects the high risk of R&D investment. 
Regression Analysis
The model (1) was subjected to multiple linear regression. It can be seen from Table 3 that R&D investment intensity (RDI) has a significant positive impact on corporate profitability and has an explanatory power of 0.404. Assuming H1 is established, R&D expenditure intensity will have a positive impact on ROE in the current year. Seeing R&D's high-risk investment will also bring high returns. The R&D technician input intensity (RDT) has no significant effect on ROE, and H2 does not hold. Considering that it is affected by the lag of technology input, it did not have a significant impact this year. Multivariate linear regression is analyzed with one year lag and two years lag for each variable. Table 3 shows that R&D technician input intensity (RDT) has a significant positive impact on corporate performance after one year and two years, while R&D expenditures (RDI) does not have a significant impact. H3 is not established and H4 is established. It can be seen that the return on investment of R&D technicians takes time to continue and accumulate, and it does not produce results in the current year. This may be due to the fact that the new technicians who invested in the year were still unable to adapt to the R&D environment and did not understand the R&D requirements and processes. Therefore, they did not have a significant impact on the year, and in the technical R&D environment familiar with one or two years, the technicians began to invest. It has a significant impact on business performance. In terms of R&D expenditures, the current period has a significant positive impact, while R&D expenditure input intensity has no significant hysteresis effect, which merans the rapid development of technology in the current environment and frequent product upgrades, so the company needs research and development funding, constantly updating new technologies and adapting to the ever-changing market environment. 
Conclusions and Recommendations
This paper takes the listed companies of manufacturing and information services as samples, and uses ROE to represent the profitability of enterprises and measure the performance of enterprises. R&D expenditure input intensity and R&D technicians input intensity are taken as two dimensions of R&D investment. The firm size, leverage ratio and year are used as control variables to construct a multiple linear regression model for empirical research. Through research, this paper draws the following conclusions: (1) R&D technicians input intensity have large changes between 2015 and 2017, and there are large differences among enterprises, while R&D expenditures change little with stable inputs and expenditures every year. (2) R&D expenditure input intensity has a positive and significant impact on the performance of the company in the current year, indicating that the cycle of investment and application of R&D technology and products is short, and the current market is fiercely competitive. In order to seize more market share, enterprises are more inclined to increase technology with the product experiments, which can also give the customers a fresh sense; (3) R&D technicians have no significant impact on the performance of the company in the current year, and have significant positive impact on the profitability of the company in the one-year and two-year lag period. For the influence, it has a larger correlation coefficient with company performance one year later. The industry in the sample company is the manufacturing and technical service industries. The traditional manufacturing industry is undergoing transformation, while the technical service industry relies on core technologies to attract consumers. Therefore, the input of R&D personnel has changed greatly. Due to the frequent transfer of personnel, it is one year behind. The impact is even greater than two years later. It takes time for technicians to adapt from research and development to innovation, so there is no significant impact in the current year.
According to the research conclusions, this paper proposes the following suggestions: (1) Find the appropriate proportion of input. The rapid development of today's modern technology has brought more opportunities, but also accompanied by greater competitive pressures and uncertainties. R&D investment can have an impact in the current period, and the impact on performance after one year and two years is not significant, and is faced with the risk of being eliminated if the technology is not received. Therefore, companies must strike a balance among the risk investment, the opportunity cost of abandonment, and the time interval between the return of the income, to find a suitable R&D investment. (2) Reduce the frequency of changes in technicians. In the conclusion, technicians need a one-year or two-year lag period to affect the performance of the company. This shows that the technicians must start from engaging in technical research and development, fully understand the company's needs and characteristics, and develop appropriate innovative products and models. Time process. Frequent changes are not conducive to the technical staff to adapt to the research and development environment and make full use of their own technology. (3) Improve the disclosure of research and development information in the report. In the process of collecting data, it was found that the R&D data of many enterprise report notes is not comprehensive enough, which is not conducive to the implementation of internal control, and changes the high-risk investment of R&D due to market changes.
